This paper is the findings of the research conducted on foraging behavior of Native honeybee (Apis cerana F.) and European honeybee (Apis mellifera L.) on flowering buckwheat (Fagopyrum esculentum Moench) inside the cage during November 2012 to 2013 at Meghauli, Chitwan, Nepal. Apis cerana F. started their foraging activities early in the morning (8.24 ± 0.50 AM) and ceased late in the evening (5.18 ± 0.20 PM) in comparison to Apis mellifera L., which started foraging at 8.29 ± 0.50 AM and ceased at 4.56 ± 0.50 PM. The total duration of foraging per day was more in Apis cerana F. than Apis mellifera L., i.e. 8.34 ± 0.90 hours per day in Apis cerana F. and 8.25 ± 0.90 hours per day in Apis mellifera L. That means A. cerana F. was 1.8% more efficient on foraging duration than A. mellifera L. Similarly, the number of Apis cerana F. and Apis mellifera L. entering into the hive in five minutes was the highest (51.69 ± 0.45 in Apis cerana F., and 62.81 ± 0.45 in Apis mellifera L.) at 12 Noon while lowest (11.24 ± 0.11 in Apis cerana F., and 5.89 ± 0.11 in Apis mellifera L.) at 5 PM and no activity was started at 8 AM. Likewise, the number of Apis cerana F. and Apis mellifera L. bees outgoing from the hive in five minutes was the highest (42.67 ± 0.98 in Apis cerana F. and 48.71 ± 0.98 in Apis mellifera L.) at 12 Noon and the lowest (4.31 ± 0.07 in Apis cerana F. and 2.39 ± 0.07 in Apis mellifera L.) at 5 PM. The number of buckwheat flower visited by Apis cerana F. was highest at 10 AM while by Apis mellifera L. it was highest at 12 Noon. But, for both species of honeybees it was lowest at 4 PM. There was more time spent by Apis mellifera L. (2.37 seconds) per flower than Apis cerana F. (1.95 seconds) during floral visit. So, Apis cerana F is efficient in foraging and hence in pollination on buckwheat than Apis mellifera L suggesting buckwheat cultivation along with bee farming especially Apis cerana F.
Introduction
Common buckwheat (Fagopyrum esculentum Moench) is one of the earliest crops domesticated in Asia. It is called a pseudo cereal because of its similar nature in uses but it is dicot plant and does not belong to true cereals, it belongs to the family Polygonaceae (Bjorkman, 1995) . In Nepal, this crop occupies 10,339 ha of land area with productivity of 0.97 t/ha (MoAD, 2012) . It attains a height of 60 to 150 cm or more. It has one main stem with several branches. Flowers are red, pink or white. The leaf color ranges from pale green to dark green (Marshall and Pomeranz, 1982) . The flowering in buckwheat is from bottom to top and from inside to outside of the branches.
Buckwheat, a cross pollinated, entomophilic and an indeterminate plant, seeds are brown in color and irregularshaped with four triangular surfaces. Joshi and Rana (1999) reported that flowering begins 5-6 weeks after sowing. After a flower is pollinated, a full-sized seed forms within 10 days, although that seeds need another one or two weeks to reach maturity. Seeds appear and mature earlier on the lower stem continuing up the stem as the plant matures (Rajbhandari and Bhatta, 2008) .
There are two types of flowers in common buckwheat, viz. pin type with longer pistil and shorter stamens; and thrum type with shorter pistil and longer stamens. The thrum and pin type flowers produce different sized pollen grains. Honeybees can collect both types of pollen on a single foraging trip (Davydova, 1954; Bjorkman, 1995) ; indicating that they are effective and major pollinators of buckwheat. Buckwheat pollen is not windblown; therefore insects are necessary for the transfer of pollen. The cultivation of buckwheat along with beekeeping may produce 50 to 100 kg of honey per hectare (Rajbhandari, 2010) . Buckwheat flowers in the first sunshine and during which time it is highly attractive to bees (Phillips and Demuth, 1922) and most of the pollination activities occur. Many factors such as the floral physiology and morphology, pollinator characteristics, as well as effects of weather Research Article influence the foraging behavior of honeybees. Foraging rate is one of the important factors to compare pollination efficiency of different bee species. Foraging behavior of honeybees (Apis mellifera L. and Apis cerana F.) are of great economic importance as they comprise about 80% of total insect pollination (Robinson et al., 1989) .
Materials and Methods
The research was conducted during November 2012 to February 2013 in farmers' field at Meghauli-9, Dharampur, western part of Chitwan, Nepal. Field was dry at that time but lowland and near to forest areas. The experiment was laid out in plot size of 5×3 m 2 and caging was done with two frame bee hive of two species of honeybees (Apis cerana F. and Apis mellifera L.). Caging was done at 5-10% flowering up to 90% flowering. Bee colonies were fed with 1:1 sugar syrup once in a week throughout the entire pollination period The design of the field experiment was Completely Randomized Design (CRD) inside the cage. The observation data were recorded, processed (by square root transformation) and analyzed by MS-Excel as well as by ANOVA procedure described by Gomez and Gomez (1984) . When the F-test indicated statistical significance at the P = 0.01 and P = 0.05 level, the Duncan's Multiple Range Test was used to compare the difference of the means.
Results and Discussion
Initiation and cessation of foraging by Apis cerana F. and Apis mellifera L. Apis cerana F. started their foraging activities early in the morning (8.24 ± 0.5 AM) and ceased late in the evening (5.18 ± 0.2 PM) compared to Apis mellifera L. which started foraging at 8.29 ± 0.5 AM and ceased at 4.56 ± 0.5 PM. This is in line with Dhakal (2003) who found that A. cerana F. started foraging on buckwheat at 7.03±0.22 AM and ceased their foraging at 4.51±0.15 PM while A. mellifera L. started foraging at 7.29±0.28 AM and ceased at 4.48±0.13 PM. Similarly, on rapeseed, A. cerana F. started foraging at 6.52±0.12 AM and ceased at 5.07±0.01 PM while A. mellifera L started foraging at 6.59±0.38 AM and ceased their foraging at 4.48±0.12 PM. He stated that A. mellifera L. started their foraging late in the morning and ceased early in the evening as compared to A. cerana F. Also, A. cerana indica was found to be more active in the forenoon than afternoon (Panda et al., 1991) . Abrol (1998) found that solar radiation directly influenced the activity of A. cerana F. while solar radiation and light intensity influenced the activity of A. mellifera L.
The duration of foraging per day was found to be 8.34 ± 0.9 hours in A. cerana F. and 8.25 ± 0.9 hours in A. mellifera L. Thus, A. cerana F. spend about 9 minutes more time in foraging per day than A. mellifera L. That means A. cerana F. was 1.8% more efficient on foraging duration than A. mellifera L. Dhakal (2003) compared the duration of foraging by A. cerana F., i.e. 9.48±0.15 hours/day on buckwheat and 10.18±0.06 hours/day on rapeseed while by A. mellifera L. it was 9.19±0.12 hours/day on buckwheat and 9.49±0.11 hours/day on rapeseed. Verma and Partap (1993) also found that more foraging duration by A. cerana F. than A. mellifera L. on mustard (Brassica juncea L.). Verma and Dutta (1986) reported that A. cerana F. had long working hours than A. mellifera L. in apple. These findings support to present result and confirm that the behavior of both species of honeybees on buckwheat is similar to mustard and apple. The details about initiation and cessation of foraging as well as foraging duration by Apis cerana F. and Apis mellifera L. on buckwheat are shown in Table 1 (2003) on buckwheat and mustard. Statistically, there was no significant difference in returning of honeybees into the hive and going out from the hive in both species. This means that the foraging peak was 12 Noon in both species of honeybees in buckwheat (Table 2) .
Number of flowers visited by honeybees per minutes
There was no significance difference on the number of flowers visited by two species of honeybees, Apis cerana F. and Apis mellifera L. The number of buckwheat flower visited by Apis cerana F. was highest at 10 AM while by Apis mellifera L. it was highest at 12 Noon. But, for both species of honeybees it was lowest at 4 PM (Table 3) .
This might be due to the effect of high solar radiation at 10 AM influenced the more flower visiting activity of A. cerana F. while at 12 Noon high solar radiation and high light intensity influenced more flower visiting activity of A. mellifera L. (Abrol, 1998) . 
